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Although the Expanded Programme on Immunization (EPI) has been a worldwide success, weak points
remain, particularly in Africa. In Senegal, for example, immunization coverage was low in 1990 (60%),
in part because of poor results in rural areas. In order to identify obstacles to EPI in such areas, we
carried out an immunization survey in Bandafassi, a rural area of Senegal, where 6078 inhabitants lived
in 23 small villages.

Only 41% of children aged 1-10 years were completely vaccinated in February 1992, with consider-
able variations in coverage from one village to another, according to their geographical location: 71% of
children were completely vaccinated in villages less than 10 km from the health centre, whereas in
remote villages only 10% of children had been completely vaccinated. There was no variation according
to ethnic group. From 1987 to 1992, the gap in immunization coverage between the remote villages and
those located close to the health centre has steadily increased.

There is a need to improve the performance of the mobile teams in the remote villages and to
increase awareness about the importance of immunization.

Introduction
In 1977 the World Health Assembly approved the
goal of providing immunization for all the world's
children by 1990 through the Expanded Programme
on Immunization (EPI). In 1988, the EPI Global
Advisory Group stressed the need to increase the
immunization level of all children to at least 80% by
1990 and to at least 90% by the year 2000 (1).

The success of EPI depends, in part, on regular
evaluation of its activities in order to identify any
obstacles that it may be encountering. Despite con-
siderable efforts over the previous 10 years in
Senegal, in 1990 only 51% of under- 12-month-olds
had been immunized with three doses of diphtheria-
pertussis-tetanus (DPT) and poliovirus vaccines,
while 93% and 69%, respectively, had been immu-
nized against tuberculosis and measles,a levels that
are far below the 80% objective mentioned above. In
this article we identify obstacles to EPI on the basis
of a vaccination survey carried out in a rural area of
Senegal.

I Laboratoire d'Anthropologie Biologique (URA 49 du CNRS),
Museum National d'Histoire Naturelle, Musee de I'Homme, 17
place du Trocadero, 75116 Paris, France. Requests for reprints
should be sent to Dr Pison.
a Information system: summary for the WHO African Region,
1-36, 1993. Unpublished document WHO/EPI/CEIS/93.1. The
vaccine used in Senegal is the quadruple vaccine and contains
DPT and inactivated poliovirus vaccine.
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The survey provided full information on the
vaccination status of children aged 1-10 years
in the Bandafassi area (Kedougou departement,
Tambacounda Region). The data obtained permit
determination of the immunization coverage in the
area in 1992 and its evolution over recent years, as
well as an assessment of the impact of geographical,
social, and demographic factors.

Population and methods

EPI in Senegal

Up to 1981, when EPI began in Senegal, only chil-
dren living in towns had access to vaccination ser-
vices and only a few children were immunized.b In
1981, EPI had as its objectives the extension of
immunization to the rural areas of the country and
the improvement of coverage in those areas where
vaccination was already available. EPI's strategy is
founded on both permanent vaccination centres and
mobile teams; the permanent centres are in charge of
vaccination within a radius of 15 km of where they
are located, while the mobile teams vaccinate in rural
villages that lie further than this from the nearest
centre.

b Kessler S et al. Rapport de la mission d'6valuation Rapide au
Senegal. UNICEF, 1989 (Document 1-34).
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In the beginning, EPI recorded low coverage; in
1984, the proportion of children aged 12-23 months
who were completely immunized was as low as
18%,c and in 1986 it was only 20%.d Subsequently,
special campaigns were carried out, one in the first
quarter of 1987 and the second in the first quarter of
1990. In each case, the administrative and health ser-
vices received training and were fully mobilized,
information was delivered to the entire population
through the media (mainly radio), and new vaccina-
tion equipment was provided to health centres, espe-
cially in 1987. These efforts improved coverage: in
July 1987, 35% of children aged 12-23 months were
completely vaccinated; and in June 1990, 55% had
received all vaccinations (BCG, 3 doses of diphtheria-
pertussis-tetanus/poliovirus vaccine (DPT3/polio3),
measles, and yellow fever).c e The 1987 campaign
focused more particularly on rural areas. Efforts con-
sisted mainly in improving equipment and setting up
mobile teams. This campaign raised immunization
coverage in rural areas to levels close to those in the
towns. In contrast, the 1990 campaign focused on the
towns, since improvement of their vaccination cover-
age appeared to be too slow. Consequently, the
national vaccination coverage improved, but at the
same time, disparities between towns and rural areas
reappeared.

The rural area of Bandafassi

The Bandafassi area is located close to the borders
with Guinea and Mali. On 1 March 1992, 6078 per-
sons were living in this area in 23 small villages.
Bandafassi is one of the remotest locations in
Senegal: Dakar, the national capital, is 700 km away,
and Tambacounda, the regional capital, is 250 km
away. Moreover, the roads are often blocked in the
rainy season (May-November). Kedougou, the
closest town, is 14-60 km away from the cluster
of study villages.

The study area consists of a plain (average alti-
tude, 100 m) and scattered hills and tablelands (aver-
age altitude, 300 m), and access is often difficult.
Some villages are located on the plain, while others
are in the highlands. Population density is low, about
10 inhabitants per km2.

c Claquin P et al. Rapport d'evaluation de la couverture vacci-
nale des enfants de 12 a 23 mois en Republique du S6n6gal au
ler juillet 1987. Dakar, 1987 (Document 1-76).
d Ndiaye S et al. Enqu6te d6mographique et de sant6 au
S6n6gal 1986. (Document 1-171). Direction de la Statistique,
Dakar, and Westinghouse Institute for Resource Development,
Demographic and Health Survey, Columbia, NY, 1988.
e OCCGE-Muraz. Evaluation du programme 6eargi de vaccina-
tion (PEV) au Sen6gal. Bobo Dioulasso, 1990 (Document
1-197).

Two ethnic groups live in Bandafassi in separate
villages: the Bedik (24% of the population) and the
Fulbe (76% of the population). The Fulbe are Mos-
lems, while the Bedik are largely animists, with a
minority being Christians. Because of conflict with
other ethnic groups at the end of the last century,
Bedik villages are often remote. Fulbe villages are
located both on the plain and in the hills.

Survey methods
The population of the area has been followed up
since 1975 (2),f when a census was taken. All
villages have since been visited each year in order
to collect information on births, deaths, marriages
and migrations that have occurred since the pre-
vious visit.9 At each visit the chiefs of each village
are asked questions about the vaccination sessions
organized during the year.

In February 1992, we organized a specific
immunization survey for children aged 1-10 years. A
nominative list of all children in this range was pre-
pared for each village, based on information collect-
ed during preceding years. Each mother was asked
whether her child had been vaccinated and whether
she had a vaccination card. If a card was presented,
the date of administration of each vaccine was
recorded (BCG, measles and yellow fever, DPT/
poliol, DPT/polio2, DPT/polio3, and boosters). If no
card was available, although the child had been vac-
cinated, we asked how many times he/she had been
vaccinated. Nearly half of the vaccinated children
had no vaccination card; often the cards had been
thrown away, lost, or left in another village. We
therefore based the analysis on the number of times a
child had been vaccinated, rather than on the specific
vaccines the child had received. It is important to
note that in the study area children can be quite old
when they are vaccinated for the first time, because
most villages are visited by a vaccination team only
once a year. Consequently, many children are vacci-
nated for the first time after 9 months of age; then
they receive four vaccines at the same time (BCG,
DPT/polio1, measles, and yellow fever). Children
vaccinated before 9 months of age receive only BCG
and DPT/poliol.

f The area covered by the demographic survey is somewhat
larger than our vaccination study area. The 23 villages and 6078
inhabitants in our study are part of the 37 villages and 8398
inhabitants of the basic demographic survey.
9 Pison G et al. Bandafassi: a 23 years' prospective community
study in rural Senegal (1970-1993). In: Das Gupta, M et al.,
eds. Socio-cultural determinants of morbidity and mortality in
developing countries: the role of longitudinal studies (in prepara-
tion).
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Statistical analysis

The following factors that could have influenced a
child's vaccination status were studied:
- distance between the child's village and the

health centre;
- geographical location of the village (plain or

hills);
- size of the village;
- child's ethnic group;
- mother's age;
- size of the compound where the child lives; and
- number of children living in the compound.

Those factors that were related to the child's
vaccination status were determined using a univari-
ate analysis.h A multiple logistic regression was then
employed to measure the influence of each factor,
controlling for the others.

According to the logistic model, the probability
(P) of being vaccinated is given by the expression (3):

P = 1/[1 + exp-(a + b1X1 + b2X2 + ...)]

where b I b2... are parameters.

Use of this model gives the following odds ratio
(OR) for factors Xi:

OR, = exp(b,)

with OR, = P1/(l-P,) * Po(l-Po)
where P, is the probability when X, = 1
and PO is the probability when XI = 0.

For each analysis, two levels of immunization
were taken into account: minimal immunization
- the child has been vaccinated at least once; and
complete immunization - the child has been vacci-
nated at least three times.

Results
History and organization of vaccination

No general vaccination campaign had been carried
out in the study area until 1982, apart from the
national campaign against smallpox and measles in
1969. Between 1982 and 1986, vaccinations were

h For each quantitative factor, we created a homologous vari-
able with two or three classes in order to make clearer the inter-
pretation of the univariate analysis and of the relative risks.

carried out in a few villages when measles epidemics
were reported. The situation changed completely with
the national campaign of 1987, which covered almost
all the villages.

There is only one health centre in the survey
area, in the village of Bandafassi. The health atten-
dant travels by motorcycle to villages less than
15 km from Bandafassi to vaccinate children. Vacci-
nations are carried out in the more distant villages by
a mobile team, based in Kedougou. All vaccinations
are necessarily performed during the dry season from
December to April, since the population disperses
during the rainy season and the roads are often inac-
cessible at that time of the year.

Vaccination coverage in Bandafassi

Situation in February 1992. The proportion of chil-
dren aged 1-10 years who were completely vaccina-
ted was only 41% (Table 1); 74% had been vaccina-
ted at least once. Vaccination levels were similar for
2- and 3-year-olds: 42% had been vaccinated three
times; and 76%, once. Levels were lower for chil-
dren aged 12-23 months: 35% had been vaccinated
three times; and 58%, at least once. The low levels
for the 12-23-month-olds are partly explained by the
date of the survey (February 1992), since most vacci-
nations are given between January and April. Hence,
we used the 2-3-year-old age group rather than
12-23-month-olds as reference. These overall vacci-
nation levels conceal great diversity (Table 1), the
maximum vaccination coverage being 94% (vaccina-
ted 3 times) and 100% (vaccinated at least once) and
the minimum, 0% and 0%, respectively.
Determinants of vaccination status. The results of
the univariate analysis are shown in Table 2, while
those of the multivariate analysis are shown in Table 3.

A village's location (plain/hills) and its distance
from the nearest health centre were always strongly
related to the probability of a child being vaccinated;
the farther the village from Bandafassi's health cen-
tre, the smaller the child's chance of being vaccina-
ted (odds ratio: 0.88) (Table 3). Children living on
the plain were vaccinated more frequently than those
in the hills, with the differences being larger for the
youngest children and for complete vaccination. For
the age group 12-23 months, the relative risk (RR)
was 36.4 (95% confidence interval (CI): 2.3-576.2)
for complete vaccination, and 9.8 (95% CI = 5.33-
18.05) for one vaccination. For all children aged
1-10 years, RR = 4.5 (95% CI = 3.49-5.9) for com-
plete vaccination (Table 2).

The size of the village was significant for some
age groups only. When it was significant, the
chances of being vaccinated increased with the
size of the village. For children aged 1-10 years, the
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Table 1: Immunization coverage, and geographical, and demographic characteristics of the 23 study villages, Ban-
dafassi, February 1992

% of children vaccinated % of children vaccinated
Distance to at least once, aged: at least three times, aged:
the health
centreb Ethnic 12-23 2-3 1-10 12-23 2-3 1-10

Village" (in km) Locationc groupd months years years months years years Population"

Group A
Nianie 9 p F 100 100 100 86 94 94 161
Etchwar 1 p B 100 100 80 100 94 72 203
Bundukundi 4 P F 100 100 92 75 93 76 175
Bandafassi 0 p F 100 97 91 91 83 71 309
Patassi 9 p F - 100 88 0 78 79 88
Ibel 9 p F 100 96 97 70 68 62 763

Group B
Ndebu 15 P F 83 95 87 17 60 51 216
Landieni 12 p F 100 94 92 0 50 53 167
Tioketian 15 P F 50 88 87 0 47 47 285
Group C
Tiabedji 24 P F 83 73 80 0 27 23 576
Andyel 11 A B 20 83 71 0 8 12 156
Lande Baltil 21 A F 0 56 60 0 6 23 619
Namel 23 p F 9 50 54 0 4 11 271
Mangama 16 p B 0 100 80 0 0 0 128
Angoussaka 19 A F 0 71 73 0 0 41 170
Iwol 10 A B 14 68 54 0 0 1 369
Inere 20 A B 0 50 30 0 0 0 110
Kessema 21 A F 0 43 55 0 0 25 162
Kenda 19 p F 0 43 55 0 0 14 81
Etyes 22 A B 0 25 39 0 0 0 497
Bandi 16 p F 100 25 23 0 0 0 46
Assoni 35 p F 0 17 16 0 0 0 309
Tiarmalel 29 p F 0 0 20 0 0 0 217

Total
Group A 100 97 93 77 79 71 1 699
Group B 73 92 89 9 53 50 668
Group C 16 51 51 0 4 10 3 711

Overall total 58 76 74 35 42 41 6 078

a Villages are arranged in decreasing proportion of children aged 2-3 years who had been vaccinated three times. Group A: villages
whose distance to the health centre is <10 km. Group B: villages whose distance to the health centre is 10-15 km. Group C: villages
>15 km from the health centre.
b By car or motorcycle.
c A = at altitude, P = on the plain.
d B = Bedik; F = Fulbe.
e On 1 March 1992.

relative risk of being vaccinated three times was
0.5 (95% CI = 0.37-0.71) in a small village (Table
2). In the multivariate model, the size of the village
was significantly related to the chance of being
vaccinated once, but was not related to the chance of
being vaccinated three times (Table 3).

Both the size of the compound and number of
children living in it were significantly related to
being vaccinated. The chances of being vaccinated
were significantly higher in a small compound with
few children. RR = 1.7 for children aged 2-3 years

(95% CI = 1.29-2.34) in small compounds (Table 2);
however, these factors were not significant in the
multivariate regression analysis.

In the univariate analysis, ethnic group seemed
to affect coverage, the relative risk being 0.4 (95%
CI = 0.31-0.5) for a Bedik child compared with a
Fulbe child (Table 2). However, ethnic group was
strongly related to the distance from the nearest
health centre and location: most Bedik villages are in
the hills and are difficult to reach. When we con-
trolled for location, the relationship between ethnic

WHO Bulletin OMS. Vol 72 1994754



Barriers to universal child immunization in rural Senegal

Table 2: Univariate analysis: relative risk of being vaccinated, according to age and to geographical, demographic,
and social factors, Bandafassi, February 1992

Relative risk for children aged:

12-23 monthsa 2-3 yearsa 1-10 yearsa

No. of times vaccinated: No. of times vaccinated: No. of times vaccinated:

Factors At least once Three At least once Three At least once Three

Village
Plain versus hills 9.8b 36.4d 1.3 16 1.4 4.5

(5.33-18.05)c (2.3-576.2) (1.13-1.6) (7.3-35.3) (1.31-1.56) (3.49-5.9)
No. of inhabitants
0-149 versus >149 0.4 0.1d 1 0.7 0.8 0.5

(0.21-0.76) (0-1.2) (0.74-1.26) (0.39-1.38) (0.68-0.89) (0.37-0.71)
Ethnic group
Bedik versus Fulbe 0.3 0.3 0.8 0.6 0.8 0.4

(0.19-0.52) (0.11-0.64) (0.7-1) (0.38-0.88) (0.71-0.84) (0.31-0.5)
Controlling for location 1.8 2.3 1 1.6 0.96 0.89

(0.88-3.68) (0.98-5.28) (0.81-1.25) (1.09-2.39) (0.86 to 1.08) (0.72 to 1.1)
Size of compound (inhabitants)
0-11 versus >11 1.6 1.4 1.2 1.7 1.1 1.2

(1.22-2.13) (0.87-2.22) (1-1.36) (1.29-2.34) (1.01-1.19) (1.05-1.44)
No. of children in the compound
0-7 versus >7 1.7 1.4 1.1 1.9 1.1 1.3

(1.25-2.3) (0.88-2.36) (0.95-1.26) (1.35-2.59) (1-1.21) (1.13-1.52)
Distance between the village
and the health centre (km)
0-9 versus >15 7.7 66.6d 2.3 37.4 1.9 5.9

(5.01-11.72) (4.2-1 054.3) (1.9-2.74) (19.8-70.6) (1.78-2.11) (4.82-7.25)
10-15 versus >15 2.9 8.7d 1.9 15.3 1.5 2.3

(1.3-6.46) (0.46-162.5) (1.5-2.5) (5.6-41.7) (1.34-1.7) (1.67-3.11)
Age of the mother (years)
<20 versus >40 0.7 0.4 0.8 0.9 0.8 0.9

(0.41-1.19) (0.1-1.56) (0.54-1.3) (0.46-2) (0.61-1.12) (0.52-1.58)
20-29 versus >40 0.6 0.7 0.9 0.7 0.9 0.9

(0.41-1) (0.33-1.62) (0.66-1.11) (0.46-1.15) (0.81-1) (0.73-1.12)
30-39 versus >40 0.7 1 0.9 0.6 0.9 0.9

(0.45-1.09) (0.46-2.12) (0.72-1.16) (0.37-0.99) (0.84-1.03) (0.72-1.1)
a Age in completed months or years on 1 March 1992. The analysis of the 1-10 years category was performed after the data were
broken down into the following age categories: 12-23 months, 2-3 years, and 4-10 years.
b Figures shown in bold indicate that the vaccinations were significantly related to the factor considered (P<0.05).
c Figures in parentheses are the 95% confidence intervals.
d Logit estimator; Mantel-Haenszel estimator was not available.

group and vaccination level disappeared (Table 2).
The age of the mother was never significantly

related to the vaccination of her child.
Thus, the obstacles to vaccination were mostly

geographical. The vaccination status of a child
depended mainly on the distance between the child's
village and the health centre and on the village's
location (on the plain or in the hills). The size of the
village and the size of the compound also influenced
the vaccination level but less significantly. The
chances of being vaccinated increased with the size
of the village and decreased with that of the com-
pound.

Evolution of vaccination coverage since 1987. The
variation of vaccination coverage with age is shown
in Fig. 1. Following the special EPI efforts in
1986-87, 38% of children born in 1985 (6-year-olds
at the beginning of 1992) and 46% of those born in
1986 were vaccinated three times. Subsequently the
coverage fell to 28% for children bom in 1987. The
level was slightly better for children born in 1989
because of the renewed efforts in 1990; however,
coverage then fell again, only 22% of children who
were born during the previous 12 months having
been immunized by March 1992. On the whole,
immunization coverage has decreased since 1987.
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Table 3: Multiple logistic regression analysis of the probability of being vaccinated, by geographical and demo-
graphic factors, Bandafassi, February 1992a

Parameterb Standard error (5% value) Odds ratio P-value

No. of times No. of times No. of times No. of times
child vaccinated: child vaccinated: child vaccinated: child vaccinated:

At least once Three At least once Three At least once Three At least once Three

Intercept 3.87 3.37 0.33 0.27 0.0001 0.0001

Distance from the health -0.12 -0.12 0.009 0.01 0.89c 0.88c 0.0001 0.0001
centre (km)

Situation (hills/plain) -1.21 -1.87 0.16 0.22 0.3 0.15 0.0001 0.0001

Size of the village 0.002 - 0.0005 - 1.002d - 0.0002 -

(No. of inhabitants)
a The following variables were tested: distance between child's village and health centre; location of village (on the plain or in the
hills); size of village; size of child's compound; and number of children in the compound. Only those factors that significantly increased
the predictive value of the model are shown.
b Parameters bi in the equation: P=1/[1+exp-(a+b1X1+b2X2+...)].
c Per one more kilometre.
d Per one more inhabitant in the village.

This general trend nevertheless hides significant
diversity. Fig. 2 shows the variations in vaccination
coverage for three geographical groups. In group A
(villages <10 km from the health centre), the vacci-
nation coverage was 73% for children bom in 1985
and this increased slightly to 80% for children bom

Fig. 1. Variation in the proportion of children vaccinated,
according to age and vaccination level, Bandafassi,
February 1992.
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Table 4: Number of vaccination sessions in the study
area, by year and by village

No. of vaccination sessions in:

Village 1987 1988 1989 1990 1991

Group A
Etchwar 3 3 3 3 3
Nianie 3 2 3 3 3
Bundukundi 2 0 3 3 3
Patassi 3 1 0 3 2
lbel 3 1 3 3 3

Group B
Ndebu 0 0 0 1 1
Landieni 3 1 2 3 1
Tioketian 3 0 2 3 2

Group C
Tiabedji 2 0 2 1 2
Andyel 0 0 0 0 0
Lande Baltil 0 0 0 0 0
Namel 3 0 0 1 0
Iwol 0 0 0 0 1
Etyes 0 0 0 0 0
Mangama 0 0 0 0 1
Inere 0 0 0 0 0
Tiarmalel 0 0 0 0 0
Bandi 0 0 0 0 0
Kessema 0 0 0 0 0
Angoussaka 0 0 0 0 0
Kenda 0 0 0 0 0
Assoni 0 0 0 0 0

bom in 1986, then decreased to just a few percent.
None of the children aged 12-23 months in February
1992 had been vaccinated three times.

Vaccination efforts were thus unequally distrib-
uted within the rural study area, as illustrated also by
the number of vaccination sessions by year and vil-
lage (Table 4). EPI services hardly touch villages
that are difficult to reach by car.

Discussion
Child mortality has declined steadily in the Banda-
fassi area over the last decade. The probability that a
livebom child will die before 5 years of age fell from
407 per 1000 in 1981-85 to 244 per 1000 in
1986-90 (4), largely because of the increased efforts
of EPI in 1986-87. Immunization protects children
against killer epidemics such as measles, and it
appears that it increases children's resistance against
diseases in general: vaccination against measles
increases the survival of children more than would
be expected simply from the effect of suppressing
measles deaths (5). These probabilities show how

important it is to obtain high immunization coverage
in rural populations in order to reduce the still con-
siderable levels of child mortality. In the study,
we inferred time trends in vaccination coverage from
the instantaneous vaccination coverage of different
age groups. Since vaccinated children would be ex-
pected to have lower mortality than non-vaccinated
children, the vaccination coverage obtained will be
an overestimate. However, the magnitude of the over-
estimation should be slight since there have been
no epidemics in the study area since 1987. In any
case, this bias does not affect the conclusions with
regard to trends.

Immunization coverage was practically zero in
Bandafassi before the 1987 national campaign; this
campaign completely changed the situation. Three-
quarters of children under 5 years of age were vacci-
nated that year in almost all the villages in the area.
Subsequently, coverage has varied according to the
distance between the villages and the health centre.
In the six villages nearest the centre, vaccination
coverage increased to 80% of children; in the three
villages farther away from the centre, but located on
the plain and easily accessible by motorcycle, the
coverage decreased to about 50%; and in the 14
remote villages, only a small percentage of the chil-
dren were vaccinated.

The 1987 campaign owed its success to the
action taken by the authorities to reach all villages:
in particular, mobile teams were set up to vaccinate
villages too far from the health centres, and the
inhabitants of villages where vaccinations were not
performed were persuaded to bring their children to
sessions organized in other villages. However, these
efforts lacked continuity. In Bandafassi, the mobile
teams have stopped functioning and mothers hardly
ever bring their children to other villages for vacci-
nation. Nevertheless, in those villages that depend on
the health centre, vaccination coverage has been
maintained. In the Bandafassi area, enormous differ-
ences exist between villages where the level is quite
satisfactory and others where virtually no vaccina-
tion is carried out at all because they are difficult to
reach.

Our findings confirm how important it is for EPI
to reach each village. Clearly, mothers are not suffi-
ciently convinced of the importance of vaccination to
carry their children to other villages to be vaccinated.
In fact, in the study area the intervals between epi-
demic outbreaks in the same villages were extremely
long, greater than 10 years in most cases (6). Hence,
5 years after the beginning of the accelerated immu-
nization effort was too short a time for the inhabi-
tants to have appreciated the impact of vaccination
on child mortality. Development of parental aware-
ness would be a major step forward, but it may be a
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lengthy process. For the time being, vaccination ses-
sions must be increased in order to reach all villages,
however small. In the EPI strategy developed with
this aim in view, the mobile teams are the weak link.
According to EPI managers, technical difficulties are
at the root of this (7). However, the problem is more
than this: some mobile teams never visit the villages
for which they are responsible. The mobile teams
clearly have to be "resuscitated" and better organ-
ized. In this respect, veterinary mobile teams might
serve as a useful example, because the organization
of cattle vaccination is efficient and successful in
many West African countries.

The mobile vaccination teams are therefore the
main weakness of the EPI strategy for rural areas.
Even if the mobile teams cannot achieve the same
results as dispensaries, since only a few immuniza-
tion sessions occur each year and the vaccination
timetable cannot always be respected, with many
children being immunized too late to be fully pro-
tected, revitalization of their programme in remote
villages could result in a rapid improvement of the
vaccination coverage.
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Resume

Obstacles A la vaccination infantile
universelle dans les r6gions rurales du
S6n6gal 5 ans aprbs la campagne
nationale d'acc6l6ration du programme
elargi de vaccination
L'objectif poursuivi par l'OMS et l'UNICEF, depuis
les debuts du PEV (Programme elargi de Vacci-
nation) en 1974 6tait: "80% des enfants vaccines
en 1990". Si au niveau mondial ce chiffre a ete
atteint, il reste des points faibles, comme I'Afrique.
Au S6n6gal, par exemple, la couverture vaccinale
n'6tait que de 60% en 1990, en partie a cause
des zones rurales ou peu d'enfants sont vaccin6s.

Le PEV est organise sur un double mode dans ce
pays: les centres de sante vaccinent les enfants
des villes et ceux des villages situes a moins de
15 km d'un centre de sante, et des 6quipes
mobiles sont responsables de la vaccination dans
les villages plus eloignes.

Afin de determiner quels sont les obstacles
au PEV en r6gion rurale, une enquete de couver-
ture vaccinale a 6te effectuee en fevrier 1992
dans la zone de Bandafassi, au Sen6gal. Cette
zone d'6tude, situee dans le departement de
K6dougou, dans la r6gion de Tambacounda, ras-
semble 6078 personnes r6parties en 23 villages;
elle fait l'objet d'une surveillance d6mographique
depuis 1975. L'enquete de 1992 a permis de
mesurer le niveau et l'6volution de la couverture
vaccinale de cette zone, de d6crire en dMtail les
variations de la couverture d'un village a l'autre et
d'en comprendre l'origine.

II en ressort que 41% seulement des enfants
de 1 a 10 ans sont completement vaccines au
1er fWvrier 1992 dans cette zone; 74% sont vacci-
nes au moins une fois. Mais cette proportion varie
selon les villages, en relation essentiellement
avec leur difficult6 d'acces: un enfant a d'autant
moins de chances d'etre vaccin6 qu'il habite un
village 6loign6 du poste de sant6 et situ6 en altitu-
de. Dans une moindre mesure, la couverture vac-
cinale augmente avec la taille du village ou vit
1'enfant, et diminue avec la taille de son carr6
d'habitation (sous-unite villageoise correspondant
a la famille patrilineaire 6largie). Par contre, 1'ethnie
et l'age de la mere ne paraissent pas avoir
d'influence sur la couverture vaccinale d'un
enfant. L'evolution de 1'effort vaccinal s'avere dif-
ferente selon la situation g6ographique des vil-
lages: depuis la campagne nationale d'accelera-
tion de 1987, 1'effort s'est maintenu dans les
villages les plus proches du poste de sant6. Par
contre, il s'est rapidement d6grad6 dans les vil-
lages eIoign6s. La cause principale en est le non-
fonctionnement des 6quipes mobiles, qui n'assu-
rent pas de s6ances de vaccination dans les
villages eloign6s, comme cela avait ete pr6vu. A
ce defaut dans les structures s'ajoute une absen-
ce d'initiative des habitants, qui ne se deplacent
pas pour aller faire vacciner leurs enfants dans
d'autres villages lorsque des seances de vaccina-
tion y sont organisees.

Ainsi, la priorit6 actuelle en vue d'am6liorer la
couverture vaccinale dans les zones rurales est
de r6tablir des s6ances de vaccination dans les
villages eloign6s du poste de sant6: cela implique
une reorganisation complete des equipes mobiles
afin de les rendre effectivement actives.

WHO Bulletin OMS. Vol 72 1994758



Barriers to universal child immunization in rural Senegal

References
1. Expanded Programme on Immunization: Global

Advisory Group. Weekly epidemiological record,
1989, 64: 5-10.

2. Pison G, Langaney A. The level and age pattern of
mortality in Bandafassi (Eastern Senegal): results
from a small-scale and intensive multi-round survey.
Population studies, 1985, 39: 387-405.

3. Bouyer J. La regression logistique en
epidemiologie. Revue d'6pid6miologie et de sant6
publique, 1991, 39: 183-196.

4. Pison G, Desgr6es du LoO A. Bandafassi. Niveaux

et tendances demographiques 1971-1991. Dossiers
et recherches de l'INED, 1993, 40: 1-40.

5. Aaby P. Determinants of measles mortality: host or
transmission factors? Medical virology, 1991, 10:
83-116.

6. Pison G et al. Increased risk of death from measles
in children with a sibling of opposite sex in Senegal.
British medical journal, 1992, 304: 284-287.

7. Ministere de la Sant publique et de I'Action
sociale et Service national des grandes End6-
mies. Compte rendu du conseil interministeriel sur
le PEV. Epi 2000, nouvelles du PEV au S6n6gal,
1992, 2: 2-4.

WHO Bulletin OMS. Vol 72 1994 759


